expose the masseter muscle and the posterior border of the ascending ramus of the mandible. At this stage the digastric muscle is divided and the hypoglossal nerve identified and preserved. At about this stage also the main portion of the zygomatic arch is excised. A guide is now passed deep to the ascending ramus of the mandible, above the site of origin of the internal pterygoid muscle, and the bone divided with a Gigli saw. After separating the attachments of the temporalis muscle to the upper fragment, and dissecting the masseter muscle, it is now retracted strongly, exposing the external pterygoid muscle. This is defined and a gauze swab passed deep to it. The muscle is then cut, using the diathermy current. If this is done carefully, many potential bleeding points can be secured before they cause troublesome hemorrhage, which is to be expected from this site. If the capsule of the temporomandibular joint is now cut, the whole of the soft tissues encircled by the incision can be lifted from the underlying bone by subperiosteal dissection and removed. These tissues are the auricle, part of the temporalis muscle, the condyle and neck of the mandible and attached external pterygoid muscle, and the parotid gland with the external carotid artery. To leave this mass of tissue attached to the bone makes the subsequent procedures very difficult and serves no useful purpose. The internal carotid artery is now defined and cleaned to its entry into the carotid canal. This will entail division of the styloid muscles with preservation of the glossopharyngeal nerve. The internal jugular vein is conveniently cleaned up at this time, and the X, XI and XII cranial nerves identified and preserved. Now the neurosurgeon takes over. He exposes the dura mater by a series of burr holes in the squamous temporal and occipital bones. The bone is now removed piecemeal by means of rongeurs, after careful raising of the dura mater. Bone is removed in this way until the whole of the mastoid process, the external, middle and internal ear, and the bony portion of the eustachian tube have been removed, and until healthy dura mater is encountered in all directions.
The internal auditory meatus is opened and then secured. The petrous tip is not excised as a routine. The sigmoid and lateral sinuses and the jugular bulb are thus exposed. Bleeding may be severe from these structures unless the sinsuses have been obliterated as a result of previous radiotherapy. If there is growth on the dura mater, it is excised. This may require division of the sigmoid sinus and tentorium. The defect in the dura mater is made good by a fascia lata graft. Lastly the cartilaginous portion of the eustachian tube is identified and secured.
A saucer-shaped defect is thus produced, which it is the task of the plastic surgeon to cover. This stage is mentioned briefly, as it is to be described fully by Mr Bodenham below, but closure has to date always been with a full thickness scalp flap.
Needless to say, the services of an expert anesthetist, blood transfusion, antibiotics, and all ancillary support are of outstanding importance.
I have now operated on 14 cases. There have been 2 deaths attributable to the operation, one within 24 hours from hemorrhage from a badly secured lateral sinus, and one from meningitis in the fourth postoperative week. Five patients are alive, after 14 years, 10 years, 4 years, 3 years, and 7 months, respectively. As well as the proportion of cures, these patients are all relieved of pain, and are also freed from the distress of an infected ulceration of the ear.
The complications have been hmemorrhage, meningitis, cerebrospinal fluid leak, and failure to heal because of too short a scalp flap. There have been no incidents of cerebral damage from vascular lesions. The internal carotid artery has presented no problems, but the sigmoid and lateral sinuses and the jugular bulb tear easily and bleed furiously.
These operations demand much of the surgical team. Although it would be possible for one surgeon to complete the whole procedure, I think that a successful outcome is most likely if surgeons with special skills and overlapping interests in this field co-operate. I wish therefore to acknowledge my indebtedness and express my thanks to my colleagues in plastic surgery and neurosurgery, and particularly to Mr Denis Bodenham and Mr Huw Griffith, who have encouraged and helped me so much. The surgeon embarking on the treatment of major malignancy involving the middle ear, mastoid and petrous temporal bone depends, for ultimate success, on being able to close the wound with healthy skin however large the defect. Mr Fairman and I came together 25 years ago because we were faced with many cases of advanced malignant disease, all of which had been heavily irradiated. Together we found we could offer these patients freedom from ulceration Section ofOtology249 and pain and a return to useful life. In some cases we failed to eliminate all malignant tissue, yet they survived for many years. One patient treated in 1946 is still well today.
The size of the skin defect depends on a number of factors, the most obvious being the amount actually involved in the malignant process together with the amount that needs to be sacrificed to be well clear of the disease.
Secondly, there may have been previous treatment by radiation; although modern high voltage therapy is far less damaging to the skin than it used to be, the resistance of tissue to surgical trauma is lessened by irradiation, by reason of intimal damage to blood vessels; lifting of the skin and the tension of suturing may lead to unexpected necrosis, with disastrous results. A third consideration is the distortion introduced by major bone resection, with the formation of a concavity which may well require more skin than is necessary to cover a flat or slightly convex surface of normal anatomy.
The commonest error seen by plastic surgeons is underestimation of the area of skin deficiency; either the skin edges fail to meet at all or, if they meet, with tension and consequent necrosis. Repair of a skin defect must be generous, often appearing unnecessarily so to the observer, but when it is appreciated how much is at stake where, for example, dura is involved, there must be no mistake.
There are three techniques in general use for providing skin cover.
(1) Split skin grafting: Here it is essential that there is a sound, even, vascular bed without movement. Such conditions only prevail when the excision is superficial, and never in the deeper excisions of bone considered here.
(2) Transfer of tissue by tube pedicle: This method could be used, but there are difficulties which prejudice the result. A tube needs to be planned and prepared in advance. It is a complicated, multistage and time-consuming procedure and, furthermore, tissue transferred in this way is never completely reliable. A second difficulty arises from the need to limit mobility of the conjoined parts. This is uncomfortable for the patient and worrying for the surgical and nursing staff lest any movement should cause separation of the repair with total failure.
(3) Local skin flaps: These have none of the disadvantages of the two previous methods and have greatly increased safety. The scalp is particularly well supplied with blood vessels, both from the front through the supraorbital arteries and from behind by the occipital vessels.
Large skin flaps of half or even two-thirds of the entire scalp can be safely utilized in a one-stage procedure. They can be based either anteriorly or posteriorly, and will rotate, if correctly designed, to close defects as far as the angle of the mandible and up to 12 x15 cm in size. Sufficient scalp is available to allow the skin to lie snugly without tension in a deep concavity if this is necessary. The pericranium, exposed by rotation, provides an excellent bed for a split skin graft taken from the thigh, so that the patient will have no raw surface on the head at all. Quite often a well designed rotation flap of the scalp lies neatly, but if a 'dog ear' persists where the scalp lifts at the point of maximum rotation, then this can be safely eliminated by local tissue rearrangement carried out at any time after an interval of three weeks. A partial wig conceals the hair defect and the repair is cosmetically acceptable. Such a repair, using non-irradiated scalp, will tolerate a full course of X-ray therapy, even if the site of the disease has been treated before, and a number of our cases have benefited by further radiotherapy.
Facial palsy, usually inevitable in these major malignancies, can be compensated by lateral tarsorrhaphy and later by introducing fascia lata to support the mouth and cheek. New techniques using free muscle and tendon transplants which become innervated in their transposed position are being developed, and successful closure of the opposite eye has already been demonstrated.
Conclusion
It is unthinkable that all the skill and experience that goes into major surgery of cancer of the middle ear and petrous temporal bone should not be supported by safe and reliable skin cover. The ENT and plastic surgeons are complementary to each other and these joint exercises have been pleasurable and rewarding experiences. By this cooperation the 'inoperable' becomes operable and safe.
Mr R S McCrea (Royal Victoria Hospital, Belfast) said that during the past ten years 9 patients with carcinoma of the middle ear had attended his hospital. Of these 8 were female. In 6 cases (3 under his own care and 3 under the care of Mr G D L Smyth) radical surgery had been attempted. He had found en-bloc subtotal resection of the temporal bone to be a difficult operation.
It was not necessary to remove the pinna in every case. An incision shaped like a questionmark (for the right ear) with the vertical limb coming down anterior to the tragus and extended down the neck as far as necessary, supplemented by a circular incision around the meatal orifice, was satisfactory. The retro-auricular lymph nodes should not be included in the retained skin
